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— 2 2 6 6. 1 9 8 1) ; O. J o o n Y o o ^ ( Y o o , O. J . t> , P r 
oc. Nat I. Acad. Sc i . USA. 79. 1 04 9-1 0 5 3. 1 9 
8 3) » XliO k a yam a —Bar g& (Ok a y a ma. H ? jftTf B e r jg . 
P. .Mb I. C ell. B i o I . . 2, 1 6 1 -1 7 0, 1 9 8 2) 

'■«rc % MIH2 *S8t c D N A $^itffllftt^7^ 5 K£ffcS3 Lfc&v (09 

tfc&l*, 1^1^ H a n a.h;a tv« (H a it 

a h a n. D. J. .... Mo I . Bio I . ; 1 6 6. 5 5 7 — 5 8 0. 1 9 8 
3) . Ca C I z : v Mg C I i V ;XttR b;G I J«S$ttiSUj;g 

>e^r> h#fflus(c mtm&x.o n a w&mx. a 7* & y uss-r s c 

p-^^mu^^y— ->^. (2) pcRiz^y^ig ufc^p— :^m> 

(3) flfeosti^5iaiflaT?@M7Hy^^ K$t4$ttx7 
•j — ( 4) y — =>^y^;i>j^?H y mz^-^mm 

=f5C<7 Lwfr?*; K P ^:?£8H* £> X -7 'j — - ^/f%kVl*< MxAt; J5JL 
T0)¥«1I^ J: y , S W(D c D N A £^ £ ff2 jf $k&# £$§Jfc^ 3 w £ * $i 

y— =.^W— ;uffl#y Ko>£tt3U*— ttfc$i^5<4: 
y :u3mK£Si#U ctL^^p— ^ ( 32 PXi* 33 PT*#g|-rs) £ ut\ 
JPJtti&Hfra d n a ^ ^ ufz— h p -tr ;i> p 7 — <fc / yf ^ y $r-f 
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tdmimo * <p is** vmmt r £ c t * -e # -5 0 ffc#a>4fe£:4i r " V y *> > £ 

>r^— au^T^^^x^^^T— <o#^y dr^-^ K&frj&b; c:*ue> £ 

mft&mm-?z>o -cmiASfiSM d n Atuxit^ y —-xfy—jumtf 
v ^7**&mi£T&m&<orn r n a £ y -jeig^fijefsrigsfiK ifep n a, x 

Wx&< "&Ta>#«H=«fc y . 1(H)© c D N A$ i 

*^^7X5 K<Divfttfffli^ri:%^^. * ^ y — - > y y — # y 
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tfmm&mzm-t&z %.&&&mi\x. mmotfv^T \$m.±&&&m\** m 

■te U^-r-f 1? • /\< ^ U if— is a > • >X U— *>• a >££ffll*&*Ss 
#Ic^p^ h U x? y /LrfflTH'J^^ K4>££tt$ £W*£i8fl& 

fr&Sli£ili£SLfcrn R NA^/W^'J^-f X^-frfc^, e D N A Lfcm R 

N A $ it. IsliRr % o (HliiX* ttfcm R N A £SM§ J&tK \) << -^=f- 

y * a w©»<t®ji»ifcM^ *)--i><?v-)i'm# t ) K* a- K 

tSTlfU X^ l"*"*" K£R»l*-**flcl** ($*UJU M a n i a t i 

s. T. fc>. " Mo lecular Clonin g — A Lab o r a t o r 
y Man u a I " , Co Id Spring Harbor L a b o r a t 
bry, NY. 1 982) |aKot*tt*vitft.*«. ^1^.1^ SBHS«fe M 
7X5 KDN A[Z*p^^®^$#!aiLv #^*lfc^X5. KDNA#^c DN 

^ -fb^^^^^tvfc^r^-ett. Will*. tffltWfcSM:: r L f= d n a m 
K&m&?zzk fc£-ox. x*y — - n>mm> =» — #jf 

tK 'J K^Migf «§» C t A<-e §■ -So €• D N A (*. D N A [#J^. IS. 

O i l go , 1 DOOM DMA Sy h t hes i z e r (Bee k m a n tt 
W % Xli39 4 DNA/RNA S y n t he si z e r (A pp I i e d 
B i /o s y s t e m s ^ ffl l^T#fi£^ Cli: o 

■*fcv x? y-->^^/-;uffl^y K^a-i K^THyx^ i>** Kl*. 
x^y--^>^— iuffl^y^^Koiii^ic^^tvr. *x:7W 

K • KV XXt-^J* (H u n. k a pi I I e r . M. h. N a t u r e. 1 .0, 
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10 5-1 1 1.1 9 84) t$<b&mzm\ mj*Qfc*pmz*»-wti&*z t 

^ot^t§wi:#t-f § (Grantham, R. N u c I e i c A 

c i d s Re s. . 9. r 4 3— r 7 4, 1 9 8 1) „ JEIC. C*l£>J&gIB$lJ 

^K3^6'**t/-9<^— *^«Lfc«tt1*llwi»iK**»lltt (s i t e s 

pacific mutagenesis) (Ma rk, D. F . fc> * R r o c . 
N a t I . A c a d, . S c i . USA. 8 1. 5662 - 5 666. 1 98 4 ) 

trA-^U/^— h(ZMb3 £ ^fi|i& (Ma x am. A. M. 2fcUf G i I b e r t , 
W. . "Methods in Enz y m o I o g y " . 6 5 . 4 9 9 — 5 5 
9. 1 9 8 0) ^i?-r^4ri>5?^ l/tf Kif!^ W « s s i n g . J. 
V i e i r a . J. . G e n e . 1 9. 2 6 9-2 76 .1 9 8 2) WlZj: y # 

k* „ mm tf<<? * — d n a jcmmat; c <t ic £ y „ mzmm (»* u < i*a 

L < 1* 2 9 3 - E B N AffflflS) £0f?in&£ii-&C 

ztiz& y v *^y -zi >y y — ;i,ffl7K y ^ ^ k &&t;mi&mmft&m& 
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KHclit T?#$f£c*J£fQfcWi§<tai * chaps, t r i ton x- 

i o o; xi±v*h->m £rat*sc £ J: y . pr^^b^ts^co^i*^^ 
L-cfi^^-i±^ctfc«i;y. x* y— -yfy— i\,m& 1 ) wmmcomm. 

(i, FLAGXtf h-^ ^t-tX^>- ^V?>^=> • 

^ffAtsc fcic«fc y . v—* — is^jgp^ £ z *v£ (*> q ^t— tf ic «fc y «jgf # 

i. M. K XtfcHaga. T. . J . B i o c ho m. . 1 2 0. 1 2 3 2— 
1 23 8. 1 9 96) 6 

2) &mmmmimnmmkm&xp- % ) -~># % x—ji>- 

se^ij^ & & %>i$ y ^ K £ n — k-tstK y 5? ^ 1^-^ k ^frisp'*? $ —v 

(ii) $t&M^<ffiQm#£=i- K«#0 U^tF K^#t;|il^^ tr^ 

(iii) ffli^ V/^SJar- K-T^TKy x$ K£#trS§^? 
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mmta^ d n a ic^t; c^k * y v n^saus. <#* u < 

ftlzmm L < 1*2 9 3 - E B N A*fflfl&) ^i^^tlCMit-^C 

x * y— -> <f »y— tK u * K £ 7Ky*<5? u^-^ 

*f§BJ#l*. 2 9 3 - E B N A|ffli$ffll>^C ticj: y; ~> 

y — — »;/— l -cmi^ ^.(SidmfB^y. >5 ^ k 
^SLto^iy, ^K^fta^-eiis^ . -><fz> 
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a n, Y. , C e I I , 2 3. 1 7 5-1 8 2. 1 9 8 1 ) «. X ■ /\ 

jx**-§mmm ccho) <& t k p mm u ?<7 t?*jt# xu r i a u b 

G. MCh as i n, L. A. . Pro c. Nat I. Acad. Sci. U 
S A. 7 7. 4 2 1 6-4 2 2 0, 1 9 8 O) , fc hflollf EfiJfcH E K 2 9 3 
*fflflS> RlfffiUH EK29 3 f»J|&rzx:7x* •<> • /<— ^<;UX<DE BN A - 1 
ite^^ALf-2 9 3-EBN Aftfe' (I n v i t r o g e n*±) 

S V 4 0 <D#J#i 3? □ ^-'S'-^ft^p S V 2 d h f r (S u bra m a n i . 
S. t>. Mo I . Cell. B i oil, 1.8 54-86 4. 1 98 1 ) > t 
/h^SSB^ta^-^-^tSp E^-BOS (Mi l u s h i ma. S. 
fil/Nag at a . S, , N u c I e i c Ac ids Re s; . 18. 5 3 
2 2. 1 9 9 O) v +M **P^-r;i/^P^$- Stt^p CE P 4 ( I 
n v i t r o g e ntt) f ^f1f^Ct A<-e^^„ SfcSIUtfc 5 fc^T^^ 

B i o I . C h e m! . 2 6 7 . 2 1 9 9 5 — 2 1 9 9 8. 1 9 9 2 ) 0 C<D<fc 
5&f§^?$ — <!: tt. 'ftftl**. M12 r E F — BOSH, v^-J-;u«>— ^XV 
F L AGItf Kf 5i35IJfiALfc^7X5 K (pEF-B 

OS s i g n a I sequence f I a g p I asmi dL^ffit^ 

?g±3fflll&£ LTJ 2 9 3 — E B N A«£ffllA£i§-&(::|*. HSI^ £ — £ Lt 
:e:/x$ • /<— O-f ^^(0tS!l€Mtt, 2 9 3 - E« n A*fflJj&-egBig 
mtf»Iffcte P C E P 4 ( I n v i t r o g e nti) £J&IV$ C <tMTi#<So 
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Zf B — . fe^fgi/^^U. &tfR N A* ^-r xgPfit^^fc^O)^ 
1*3 #J*.l£> pME 1 8-8 (Ma r u y a ma. K, MTa k e 

be. Y. . Med. I mm u n o I . . 2 0. 27 - 3 2. 1 9 9 0) , pE 
F — BOS (M i z u s h i m a. S. Stf N a g a t a , S. . N u c I e i 
c A c i d s Res. .1 8.5 322. 1 990), X(*p C DM8 (S 
e e d. B. . Nature. 3 2 9. 8 4 0-842. 1 987) &&mfZ> 

ffis&fm^VZ—lti D EA E-f+X h7^ (l u t hma n, 

H . S tf M a g h u s s o n , G. , N u c I e i c A c i d s R as . '••»; 
11,1 2 9 5-130 8 , 1 9 8 3) ; U >&7J JU:> -7 A - D N A 

(G r a h a m. F. L. Jttfv a n d e r E d. A. J . . V i r o l p 
gy. 5 2. 4 56-4 5 7. 1 9 7 3) . T$jfc<D >* Z? i/ a >U$% 

(#jx.l£. F u G E N E ™ 6 T r a n s f e c t i o n R e agent; R 
o c h e D i a g n o s t i c s *t») £J8l^r73)i. fc<5LM*. 
ftfttt- (N e urn a n n , E. EM BO J, . 1 ... 84 1-8 4 5 . 1 9 

82) mz cos fM&idotij <5 o 

?*m*y<*tt .K*3r K^tKU X* U*^ * G4 1 

8 15^^*^^ L^#^^/n evo jt<£-^^^^^ ^ ^<^^ > 

.Mil p R S V n e o (S a m brook. J . «p. "M o I e c u I a r 
G I o n i n g— A L a b o r a t o. r. y Ma n u a I " , Go I d S p 
r i n g H a r b o r La bo r a to r y . NY. 1 9 8 9) X(* p S V 
2 — neo (Sou the r n, P. j > XtfBe rg, P. , J. Mo I. A 
pp l. Gene t. . 1. 3 27-34 1. 1 9 8 2) • >7>X7t 

? h U g 4 1 8itl4<D3 Q=-$IjRt-5ctlw«fc y . x£ U-->y^-;u 
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mktitc R PNI I - 1 6 4 O igifeXf* *V n ^IE-f — ?/U§'J^^J£*fe (D 
MEM) ^(CJSCT^Il&fflfilS (FBS) ^<&Jfo»j£#f EsfllL 

fc**ft*'fE«7r * ct^ts, 3=*^ 29 3-eb nAmfk<om^it y *m 

( D MEM) ^(DJgtfelw G 4 1 8 -£&-%fcfeife-&l&Pt~$ t^t^o 

(2) 

mat. M^--^^v-^mif^)^^ F^mtt&fyw <l-?u*>*>. t 
-f - x» ><f?zzL ttfx-z&o mzm^tc*. f c: v y 

><?y+-ji,m# y ^f KKv ^#;u3— x^^t. ^i8«BJiaic fci>i:si4^^ 
'*t£c y. wm&|ife^<D< >x y >^s^mT^m^^t^ 0 

i-eM. tot, y — - ;uffl7K U * ^ K**t &^i\(* >; 

Tfcfcif *.-f >xy >#aMtaas^ «^iv^.^-|i*Ti=fe!t^ >x y 
;^#i*paa) 1 . 5 mm±. < i* 3 f&j^±"c-fc<5ii^-efe y . y l < 
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ttayx^hWM^mt LTi*. ftizmiZ. to-tN&i^ki.- mutt. ¥ 

th'J7il' , ^5Xh l J-ttffi (Ter re it, N. K. £>. Tot fa he 
d r o n. 5 1, 8 1 3 5 — 8 1 37. 1 9 9 5 ) IC<fc oTli t>*tfc<b^^l¥, 
fe-&iM£; : V '■• Tr--f X:?W3& (F e I i c i . F. fc>, J .Mo I . B 

lol. ; 2 2 2.3 01 - 3 1 0 . 1 9 9 1 ) U£ L T ft=j£ £ *lfc ^ > 

ttLf=<b6* K£^fr) ^ffltv^ z t tfx£ Z>o 

^mmcommm^mm (mat* >^s^mm. &vb&l<i&* 

3#£H £ * <D t* lift IA#. ItftBJH y K05jg14€^»^^OCti«v^gfe 

ib mmpio AMP^<D^g£mtir&x>7 *}^>vx7£ (kit. c am 

2) gt p r s^^^ffl-r^x^ y-->^a (kit, gtptS^i 

3) y -F«i#7 v^^mm-t^xo y -^x/tt cot> y ttfV-Ktt 
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1) cAMPIX^'J-->^ 

-)i>mteU%mm&t , tttftft*4& mMta'a cam p-ss® 

i*\ tm<t&m%- jeb*w#'jb**, aflame AMP»»i©-±:*^»aiiz, -e<7> 

EC 50 *<1 Of/MKTF (Sfd'flF * L < 1*1 // MOT) <Dt£f*ft:£#9£7-=f =X- h 
© cAMPit+^ h ( Am o r s h a mtH) SMUT," IttWlC'bAM-Pl 

^y^fe¥od^SEr^ a?m^p ji&fiB^F (e^P E) ^ALfejta^] <Df£3f 

So 

> ho— Lt, y — ->^^/— ;uffl^m^»i^ft^ y y — 
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<fe y d*L «b02=3 > h b — ;i/ffl$tB8Srt(D c A M P ^JgA< J-# L & L> d £ ^filgf & 
Tfifl&0> c AM P fflM*? h (Am e r s h a mj±W) £ffil^T\ EJgtolp c A 

jfc a it; -,eiTa>^«wc«fe y *S6*«& :tA^t§i -r^*,. y ~-=.^w 

2 OftlHU&SU- figt>r.;- J$ife$flft5l Lfc^. 1 mmo l /L- I BMX (3 - 
i s o b u t y I — 1 —me t h y I x a n t h i n e ) /DM EM 4 0 O fl t. 
$*0X; 5%C0 2 #STs 3 7 °CX' 1;.-0-4MHK h"T -So MIC. 1m 

m o I X \L — I B M X /DM EM 1 O O ju I T*#&UfeJWfc;&ft it 

$m x^>\ xf**a#3i) $^,L r nit 3 o >*a^ h f 3 0 & 

.[jMilfe-G AMPilMTy-b-f i (c AMP en zy me i mmu n o 
a s s a y s h am p h a r ma c i a b i d t 

e c htt) ] £mi^xm&-?z>o Mmit&MW&-Fiz&ii-&ttm:toti: c am pi 

itr&mn. ***** mmmt&mmk ltx* .u >— ^><7?&zLhtf^g& 0 
.camp^ jm* 
Mice a M.p i^D^i^^^% m. y -^>^^-;uffl^° y 

7 it^-r -5 rc v mT<o#iiitt * y nfig-r -s - <t £ * 0 -?ist>*>< *i y — 
-^sfy— %mtfv*?T K*'a- Ft€*ffrfc> c AMP^jgrctoLrfe 

^SA<p3JSJ$*t-5>3te : f L C0*jll<v 5— if<p3te^±;3SEfc c AMPfS 

^1EM (C R E) £*$Abfci§^?>; P C R E- L u c * — ( C L 
O N TE CHt) 3 :t^#^lfc{J!!fe.|, jlfc^SA L7i&. 1 

t§«bT'^IR LfclS©l<bB-.^l^»n^. &%C0 4 #ST> 3 7°Cf5 ~ 6B# 
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2 ) G T P r s^tix ^ 'J--> <fl55k 

GT P rSig^ (L a z a r e n o, S &tf & i r d s a I I ; >N. J. 
M. . B r . J. P h a r m a c 6 I . , 1 0 9. 1 1 2 0 — 1 1 2 7 . 1 9 9 

a) zmmLT. mmmtsmm y>#ansai^-Vy#3: l < i*. 

a 0 -t#fc>*>> y ^±^?y^)i>mmt) ^y^tmmts^tzmi&m^ 2 

Ommo I /L-HEPES ( p H 7 : 4 ) 1 O O mm o I S L - N a C I . 
1 Ommo l /L-M g C I j; 2&t£ 5 O mm o I / L-G DPl^j§^ft?, 
35 SfIH ^ tLfe G TP r S (40 Opmbl/Dil^, gWb-&%# 

%fx*M'&L. ? -< JU* — c=»#-r-&6 TP rs ©&ltf£14ia£f*->> J ? t u-*>a 
>*-7>^-^T^1^-r^o ^^b^^i^TICfcCt'S^^G T P r s*&£- 
<D±*£ftflH=* X?y — ^VV— i^fy KtM^7^ t 

mmrn^mm £ x <? y -= > w z>tttfx&z>o 
g t p r ■s«^*jM-ffl«r**fs*d!> i G t p r :-s-t6ft»x^ : v+^z*<mmx 

GT PrSi, >t p r s£#££tu ^m#^Tstv^*t^— ^1-^* 

3) y K&£Mx? y-->^7J& 

^ &=h>*> . t<i y -- > y x ^ £ x * y — - > ?y 
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w*tf, mibc AMPix^'j-->^ai;/xi*GTP r'sis«fix^' 

- ( tf «J v>- 4 --OU) x^;i>> ft^^'/x- HXfiL — ar-U Vfcxy-r 
=f^x h -e fc 3 *v|zot\ri*. BdfB c amp o *)— 

o ) mmmmmmmmmmm 

*fc. ^^^ffigma^<oaM^(D^^i^t^r, CD *<7V 
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« 

2 - ( If 'J 4 — < ;U) X^FiU ftKy/i- h 

o#p) m^mihz. t 2 - < t° y 4 ou) x?^> 

$i x it, &i£<Dn mm 9 iz^mo^ &nz j: y ffft^c^^*^ 
x^y-->^7*^-;um^y^^ v&rsmtL. < >xy >^^5t^i±^ 
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(i^pffljftMJS: er= * 5 e p fe-stM*. nag i> < (i^fc^aitak 
ct *~?'<»*fi&i3im(m mutt. m.m. ^>=. k-;k 

«p<Dts^©^{*ia^j*v fusm* mmm< wmm* **??m~ 
^^rtsii: -&k&* -mmm. mmm: nmm ^mm. x.itmmm&tt-r 

>^'jn-/k . T^=i-;Um C0tel& x*/ 
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LX. m&2kJ£?Z>CttfX'$%, 
Mz.lt* fgP&#<Bi§^ -triJStMri* a*. j£A (Me Okg i:Lt) 

|Cfcl,vC. 1 BtO^O. 1~100mg, »fl<ttO. 1 ~5 Omg-efc 
<Sb /*£l**J0^!*v 10fC-3#O. O 1 ~50mgvJff 
L<l*0. 01-1 Omgt'&4. 

B*>Sfc^;S^£3I. rafeHF^««ii6»g5S/-\> ■ 
— - XX. 1 s : 9 9 9#XI*T a d a s h i A r i g a»|fY u k i o S 
a k i y a ma iM% lE^lSm\k^m . S£& %£■ MM. 40 (17). 
2 7 7 2-27 80. 1 9 9 5^KfH$t<D:£&l::(jEoTfT& O C £. A*-C# 3* 

£3U«# 2 11^575 y ^iB5"JXfiiB5»JS# 1 "'.6 X-mZti&T '5/ St 
fiv 'J— -><fv^ j K$i8**a* t« i 1 1= J= l J * WW 

=3— xiSj^Ti^fct^r. -<>xu xD^^igii-r^-^A^^^^to. mmm 
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mmm ■ 

jSjrr£*i<DT?te#l*« tt(::0r&&iWJ v -<&ttti>2n& (Man i a t i 

s, f. t>, "Molecular CI o ri i n g— -A L a b o r a t o r 
y Manila I". Col d Spring H a r b o r Labor a t 
o r y. N Y. 1 9 8 2) iCflfcoTflJ&bfco 

D N A l*w t h AD N A (human go no m i c DN A ; T O Y O 

iott) zmmt 'sssiEWHi-^y 5— ^jisusts or t-pcr) 

ftlftl, Xba I mmmWttttlLXtoZo RT-PCRIi, DN 
AtH'J > 3— tf ( p y r b b o s t DN A po I yitie r a s e ; ^JSia 
ft) £m^t\ 5%^^fJl>^l/^i/F tDMSO) #?ET'"C; 9 8°G (10 
®ffl) t 5 8°C ( 3 0 t 7 2°C i 2#m tfrZ>tZZ>*t<< J ?)\'& Z 4@t 

y il-f C £ fcj: y ||J6 Cfz 0 *r<D$&m: • Okb pCDDN _ARfln6<JtlI£*i 
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^&*tfcitefc^€illH»*X-bal I T5SHt Lfcfe* • pEF-BOS^S 
Kfitf P E F -BOS v^t;U v-^ X >X7 7 ^ ^^7^ 5 K (p EF-BO 
S signal sequence flag pi asmid ; M i zus 
h i ma. S. JkXSN a g a t a, Si Y N u c I e i c A c i d s R e 
s. . 1 8. 5322, 1 9 90) Ztl^MO— -is?Ltc 0 

* - 

□ — >0>J&«ia?l]te. vft*V^-5*-^- (d i d e o x y t e rm i 
n a t o r ) jftf£&*j D NA«>-^ ± >"9-^ < A B I 3 7 7 DN A S e q u 
e n c e r ; A p p I i e d B i o s y s t e m stt) £ffll' v t*2fe3i'L* MM 

zuzi mm^ 2 -emzti&T s / mmwfr s> # * *° y <* -J* K£a— k-ts 

cD N A <fr 5 ' 5fc3tB&.t£ 3 ' ^Jjf^ttJg^fc^CC t HgtfeJfctf) c DN A (H 
u m an P a her e as Mara t h o h — Re a d y c D N A ; CI 
o n t e c hit) &mmt LTfBlV RACE ( rapid amp I i f i c 
a t i o n of c DN A e n d s ) & : £fT& o tz a Mifctitite¥kfEte< tfttil, 
e D N A izmttW — z.TMZft. o tc 
5' -RACETff*. 1 lelB(DPCRl^li. @2*iJ#-§- 5X*m.£ixZ> A N 
=f*£ UTf-^- K<t. A P 1 y=5-<1— (HiIIBc DN . Al='jfi#>'. t £f£ 
M U 2 HI B W> P C Rfctt N JB5iJS#6 T*m£ti%&&&MM>o1£$>*V 9 

U^-^ K<t. AP 2^7-f7- OftfBc DNAfCjfstt) £ £fl£fflrbfc. 

3" ^R A CETji*. 1 M <8>P C Rlcli, fe^lJW^ 7 «Nt : $&l£Sai-fr 

Kfc. ItrlE A P i ^ i: £^ ffl U 2 @ g <D P C R 
(ClB @e^J#4 8 tL^>^iH^JAv^ ij zfX<7 1^^^ K t ; fiJSBAP 

5' — R A C EX.1/ 3 ' — R A C E(Di 0|(O P C R;l*i T a q /K'J ^^— "tf 
( L A T a q ; C I o n t e c h tt) &mi\ 9 8 °C ( 2 0#f3]) £ 6 4 °C 
(3 0» t 72t(3f^) £j&*Sfc£W£?t>£2 7 M"T C i |C J: 

y HJjgLfdo 2 E g (D P C RI*, T a q¥'J> 5— tf (LA T a q ; C I o h 
t e > c h*t) &miK 9 8°C (2 0»|Bi) £ 6 4°C (3 0^) ^7 2^ (3# 
Pel) £ fc^-fr* £VU£ 3 4 y Ji-T Z (C<fc y 'JtJ£U?s* ibilfcPC R 
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m^Ko^&mm i*. *n?ti. Vt**is$- s *-$-mz<jz y p n a 

X (A B.I 3 7 7 DN A S e q u e n c e r ; A p p I i e d B i 

osy s t emstt) £JB^T$fe£ Lfco 

5' -RAGElC^y, 5' $Lffi<Dmmt LT. IB?]##9^a£*V&&S^ 

M*<#«=>*u 3' -RACEic^y. 3* ^<DW&mt lt\ is^js-^t o-cm 

$S=3 KXatg; m2 0 0#~fi2 0 2#) (D^ C-tSfcf^ltn K> (t a 
g ; £n 6 ifrf 1 6 3S) #?mu ffiiSHitrj K><t BtIiSH}S=J • K>£© 
faKctt, 07U-Af^a K>£fcy ?6IB^te?«Lfc:iV jfcfe* IE*iJ# 

■^1 0-ea^H"g>^l£?<J^f*. ^JSLfciiglC$|lh=l h'Xt a a ; H2,1 7 

t ••'[« -cAtt^ m^M^m^ mm. mm, &wi>m 
as* j&ibl RPttis; emu fLfti. gr^Biv mm. mtmm u 

A+ R N A (5 /i g ; C I o n t e c h *± ) ^ D NT— if (D N a s e : N « 
p p on Gen e *±) $fflt^ 3 7 °Ct? 1 5 $J!QJg.J$ * #fcb P NJ-ifjEI 
LfcTKU A+ RN ACDrt. 4// g£ffil*T. ag^USi (MM L V Rave 
r s e T r a ri s c r i p t a s e ; C Ion tec h£t) (C<fc lj 4 2°Ct? 6 
O tflBK 9 4°Ce 5 #RSk M#JE(&£li\ c DN A Lfco ^J«£*Vf= 
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c DNA^lI*8 0 O fi I l^mMLtzo 

^*^iiB5ij*> -sa- y p***u*^K£ge^j#-s§- i z-cmtsti&m&m&i 

fl?lfrL*r 0 MI5PCR(i v T a.q7teu>^-4f (E x T a q ; >5SJttt) ^ ffl 
l\ 5%DMS OSSTT?, 9 4°C (3 O&ffl) t 5 0°C (3 O^feD £ 7 2°C 
.•<1#IW)- £j&y£fc£W£/i*£ 3 O [e] j&g y ig-r c: <t(c<£ y L fco fcfc* F*3 
SP^t LTs MfBOt K0#Ba§§O)c DNA^ilirL; t hG3PDHH> 
hP— ;Ugi|iS-fey h (Human G3PDH Co n t r pi Am p I i m 
e r Set; C I o n t e c h*t) ^t-^S^MP Q PJ: J: i[ v : ^ V^JU 

T;uirt k— 3 - y t k p f-r—M (g 3 pdh) Qitm^ £ig^£-trfc: 0 

X-m£*lZ>7 .5 V ^E5>J^ t> & -StK 'J ^5=- K<Dm R NA Jcfi^^^ 5 0 0 b 
^ K^p- K^<6fc h- ^ Jfc/t? y L , ^"-5 p - Kl-^ffc^" <5> ^ *y K*3fc7Ky ^ ^ 

V *V h^V ix D N A ( r a t g e n om i c D N A ; C I <o n t e 

teZ>* , J p * £ K«tlB?iJ## 1 2 -ca^^<s^ifi?ij^t)^«s^ y p 

* £ U*^ K£;£ >7>-f i"—$z y h it LrCffll^P C R £*r& o fco JiUfiS P C.R 
li s P N A /Ky ^ ^— if ( Py robes t D N A p p I y m e. r a s e ; 

^M&m ^fflt^r; 5 %Divis o#ST-e, 9 8 °c ( 1 o ®m 1 5 7 °c ( 3 
b^) t7 2t.(i« t)b^#£;*^>£ 3 4is]|£ymu Hie. ceo 

P C RiMHIi L, D N A#U ^ (P y r o b e s t D NA p o 
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4 - 

I yme rase ; SJSafitt) ^fflt^T; 5%DMSO#ttTf, 9 8°C (1 O 
£ 5 6°C OO&ffl) t 7 2°C (1 ^PbT) t^^-S-^^^^S 4|5]^ 

yjg-rc ti-cfcy nifeL^v #e>*tf=p c R^<M#ia9jft?:ifr£fjmv ra 

UlTCDR A C E&T?I± N M&fc 1>T* 9Vh»c D N A (Ma r a t h on- 
Re a d y cDNA ; CI o n t e c hfct) £ttffl-Lfc. 5' — RA C ET?li. 
1 mirop CRitt*; @B*iJ#^§-2 i T?a£ft&&*ie#Jrtv£&.5;j-ij =fX<7 
f Kt^ A P I (#12 c D N AKftft) t&fem 1, 2 (Hia © P C R 

{zli, IB*U##2 2T*a£ft££SIE?iJ^£&&;f yd"** UJ^K-fc* A P 2 
(MIS c D N AfcaJt) t^ffiffl Lfc, 3' -RACEUIt; 

1 iajg^f* CRIZI*. S9J## 2 3 -e^ * -ih.&3MtiEai&i u =f * ^ u* 

V OTEAP'I fc^li, 2 (H| g(DPC R til*. 1S5IJ## 2 4 

5' - R AC E© 1 (Si g &t^ 2 H @<D P CRIi, ^H^tl. T a d, /K 'J — 
■If (L A T a q ; C I o n tec h*t) £ffllV 9 8°C ( 2 Q&M) <!: 6 5°C 
( 3 O&ffl) £ 7 2°C (3 #181) t^b!5:W^^3 4 0 ZtlZ* 
y HJSLfco 3 ' - R A CECD1 @fti&& 2 111 B ©P C RI*, *^fu€*Lv 

t a q tK'U > ^ — -tf ( L A T a q ; C I o n t e c h tt) &mi\ 9 8°C ( 2 
Q&TbI) i: 6 5°C (3 OWbI) £ 7 2 °C ( &#M$ i ^ S & <S1t>^#/u£ 3 4i@ 
^ y Slf Z £ <fc y HJfiLfc o 5 ' - R A C EJBLlS 3 ' -RA C E 
b *Lfc P C Rj£*j©aaS&*J#*r o tVo 

$ te^*lB9iJ fCiii"i5l^T;. &5>J##-2 %^^fr£tt£BMfr : %'tt<&3- 

5 1 K^lfttf-L fco c © 3?^ -f i 7— tr ? K $ffll>rSri2^ * Hw c D N A ^il <t 

T^PC R^HigLfco MiaP CRti. D N Atfi) * ( p f u t u r b 

o D N A p o I yme r a s e ; S T R AT AG EN Ett) 9 8°C 

( 2 OffiH) t6 4°C (3 O&m) t 7 4°C (.'Z/tfM) £ jftv&tf*^ ^JU£ ^^1 



WO 02/44362 



PCT/JPOi/10472 



39 

2 9 8°C (2 O 8>Bi) <t 6 1°G (3 0 &JH) t l 4°C (2 £ J& v 6 ft & 
ib £1 2 {Hi . * L T . 9 8 *t ( 2 0 8>fSl> £ 5 8 °C (30 <t 7 4°G 

(2^) kfr*t&&*M?)l>*l 6Hlty*l<fc. MIC. C0PCRtM« 
it L* ON A)K!J> 7— If (p :f u turbo D N A polymer a 
s e .: STRATAGENEtt) -SJBLV,.. 9 8°C (2 OfW £6 4°C (3 08> 
ffl) £ 7 4*0 (2#3 0f») i^bW<r^J^12|5l, 9 8°C (2 0# 
fal) t6 1°C OOWbI) £7 4°C (2»30W) t^bfe^^'T^^I 2 
EL fLt» 9 8°C C2 0M) t 5 3°C (3 Q9HD <t 7 4°C (2^3 0^ 

f B i) t ^ <=> & & -9- -< ^ ;i/ £ 1 6 e & y m l o cftpxjgti ;(J*iTy pc ri 

bft5t'J ^9 btf K (7t7~K7'7<7- ) tK5>J##1 4^f $|iS 
&SlB?iJfr££:<&;f »J =f3?^7 u>f^ K ( *)/<— K-f ^A-*— ) £ £I$it Lfc* & 
fe v |tTlB<D#^^H' ^— © f ' *4Sf5Jfc X.b a I :^|B^#jn;i 

Tfc-£ 0 'c©3fW*5rr- -fes* h^ffil^T, 5&citt**£— bfcflie P C R 
•jEffr A t t^ P C R^HJte Lfeo KTIB PCRtt; DNA/K'J> ^— tf : ( p 

f u t u r b o D NA p 6 I y m e rase ■; S T R A T A G E N Ett) 
&mi\ 9 8°C (2 Ofj>f81) £ 5 9°C (3 0M) «t 7 4°C ( 1 #3 O fflSl) £ 

b^UZV+Vfo* 2 5,@mys-rc t iz£ y nj6Lf=, -e & i o k 

b pfl)D N A»l|llSW:i ^(Bfiff>t^l&ltf?t*;b a I T?#Htb7cl£v p 
I f — B O S dS^S* 5 K£fll I Vt# n — - L o •=> ft*: $ P — 2*|&*MttB 
V=r*ms*^ ^-^^ICJj V Ai/^^Ii/^- (AB 13 7 7 
DNA S e q u e n c e r ; Ap pile d B i o s y s t e m s}±) & 

*>7 \sir* *h£?=54^+-SLv hi: U- ^-HBiMMMSfcR I N- 5 F (at 
CC : C R L - 2 0 5 8) ,fi*<D c D N A^iii Lt P C R^§ofc, 
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OTistDNAttv mRNAmmum n sogen : -^tk>v-» £jbi^t 

#|EP C R(*. T a q 7KV * tf ( r T a q ; IgJSittt) £fflL\ 5%DMS 
Ol*&-FX's 9 4°C ( 3 6&IH) £ 5 7°C (3 OWil) tl 2°C ( 1 ftNl) t fr 

j * 3-4-mmrm-t.z. t iz&y mm.Liz±. pcR&.mmmt. 1 % 
5 Hii. .7 /s ions** n i T - 1 mm c a tcc : . c r l -2 o 5 5 ) fr£ 

MttLfcc DN A C^V.-KltiBIIUfi^R I N-5FO*frfcfl»;Ltv,«RN 
Ag^i ( I SOGE N ; £ fflfcVtl&R N A £I8§S bfeS^ 

|c£WTRtt Lf=E5y*# 1 9 7?S'£&$*fcaHEft&'&&&^ 'J ? V 

-fv—- tz «y hi LTfflt>fc Z <ti*l*m. 7 ^ M^jSafflSttR I N -f^^ti 
(5] £ ^ P C R £*T o fe^m. U4 0-0b.pfl>dNA gJrJW&tii £*VfcV 

klBD N AWfJVf*. EMS^ 1 -ea * ft * t hd&* # U * £ U 

K&ttieMM- 1 5 x*m.zti z> mem **t> ^ ^ ^ > m * ^ u*^ 

^^•iDji^lcfetv-C v IB?«J## 2 XI* 1 6 "Ca £ ft£> T 5 V ffcE5UJ&» £ 4 ?K 'J 
(Dm R N A A<^Lr t^Z t i6<5SB*4xfco 

mLxi^zLtrfrnfrtteitzo t^t, &mmi&m^ mmm^zx-mznib 

T 5 /&E£»J tK «J K £ n — 4 U * 2 ^ b\ fe 4 1 * l*< 
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MSBH^ l T?fEfi£ Ufc'£? P — > v &1S*?*>±: &$im^Z VmZti&7 S ^ 1MB 
k^i^^y ^^ K£=l — h't-Siic D N A£#ALfc p E F -B OS v 
f t^v-^? X>^77 7 ^^7^ I K (KlTv fe5;KpE|-|O S S 

s f - n At&tz) zmi*tz<, ztittv a w<t -r ^tK'j ko> n^i=> 

=>^— #>3-r> Lfc24.^U- h(C2 9 3-E B N A» ; (7x 1 
Q 4 ffflfl&/^xyi,) ^HiLT 2 4 t$FdlJ$# L.fcflL K7>X7x^va>^l 
; ( F m G E N E 6 ; B o e r i n g e r M a n n h e i rri4±) ££|1>T^ mTlB 
aBiaiC^^X5 Kp E F-BOS S S F - N AXIJ P E F ir B O S 

(=> > h P— /Uffltf)^^ $ — ) £ig{5^SAL7c„ iafc^A L tzik, Ml- 2 
:QIIK^m .$IVC* t§ife£l»3l Lfc&. 1mmo I /L- I B MX (3- i 
sob u t y I — 1 — m e t h y I x a n t h i n e) X DM EM 5 0 Q U I £ 

MIB I B M X |*/txX7tvS>:r.* ^ — -g^S JWT*fc $ « i&ife £.«5I L r - 
flfr£ c AMPiitl^tLfe, c AM PS<D;1'|^(±. rtiflS<D c AM PUB&IST 
ViZ-4i& (c AMP e n z y me i mm u n o a s s a y system ; A 
m e r s h a m p h a r mac i a biotech tt) 1^<fe l J fr&ofco 

^7X5 Kp E F-BOS S S F-NA £SA Lfc^flS^I*. &Jfert P AM 
PiA<77X5 Kfific#Mlx_h#t-^ d t tfmWLtco -73. 77XS Kp E F 
-BOS LfcSaeflS^J*, #fflfl&W c AMPl(;|tW^ofc ft @B$y§^-2 



WO 02/44362 PCT/JP01/10472 

42 

«MH6 : Ejll*#2T?ft^fet75/iEMi»&ti:^'J^^Kfl)T^ 
g jjjjMN I T - 1 Jte^ &ffea^3a«ffegf= J: & Y >X V.>&mW<M£M 

<fc y . mibtK u x ^ Ka>**i£ii5&r<& z £ # s$u## 2 t?a 

fc(DiPC^7X5 Kp E F-BOS S S F-N A^ffllVfc, 

'*T V 24^^U~MCN I T-t HUBS' (4X1 O s *fflflS) $iSLt2 4l$ 
MJMCfcBL h 5 i* 3 t>mm ( F fci G EN E 6 ; B o e r i n g e 

r M an n h e i m*t) £JBVT* MIBSBH&I^^^ 5 h'pE F -BO S S 
S F-NAXIi^7X5 Kp E F-BOS (a> Ka^/i/ffl©S^^) £dt 

Lfc&. >j>&H«iS?fc (PBS) T'&IV 3. 3mmo I /L^Un— 
KRBB (Kr efas - Ringer bicarbonate buff's 
r) 1mL$M, 5%C0 2 #ftT, 3 7fe 1 -v2l$fg|-r >^raX- K- Uf=o 
HtrlB/^ V~?T— £'«£3 I L- . 3. 3mmo I / L^U^-^ttKRBB 1m 
L; 1 6; 8mm o l /L ^iB%#tk'R B B 1 rt L0t>fit^i* 

m-f& z: t lc <fe y % 3. 3 mm 6 1/ L SOU =1 — X##TT? (i-f U 
0)Jl4&(£«:i\ftC 1 6. 8mmo I / L - XS^ETtlJ'f 'J 
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^ffi5fiH6 : ilS.Wc AMPlg(PM»tgI^ Lfev Sa^ 
IS^l§^2im£;h,&7Sy^ 

mtmrnm i -e^ufc^ p->> saw-^ 2 T?a$*tS7 5 /he 

5>J*>^57K'J *«\^ I^J 3^ Kt^^S;? p N A. $I^lfc p E F - B OS ^ 
'3 X 5 K OUT; 5 K p E f.-B OS -N Air^t^); £JB t^o 

£?\ 3 5— y>3— h Lfc2 4^^^— hl^2 9 3 - E B N AUB8& (7X1 

o A mmytf^)^) zmmtx 2 4ftmt&m&, >^7x^ya < f 

u G EN E 6 ; Bo e r i n g e r Ma n n h e i mtfcj .jfc'fifc'vcj JiHESBBS 
(Z ^7^5 KpEF-B OS - NAXIi^X 5. K p E F — BOS (3>f P — 
;U^(D^^^— ) 5.0 n s&mm*BALtz 0 ififc^A LfcgL MIC 2 0 8# 
IBJi«-U $cl>T, J$ife£iJftSIL*:^ 1 mm o I /L- I BMX (3- i s o 
b u t y I — 1 — m e t h y I x ant h i n e) /DM EM 4 O 0/i L £JjQiU 
5%CO z #STv 3 7 fel^lSW h Lfeo MIC V 1 mmp I 

L — I BM X/DM EM10 0 <i UfclSSMfc^^ Xfii&tiL 4fc^fe ^ 

Ls #t>*tfr$iBfla^ c am PMmmizm Lfc„ c amp s<d$i^i*> mgs© c a 

MPg^jST'yt'f ^ ( g AM P e n z y me i mm u n o a s say s 
y s t e m ; Am e r s h a nrv P h a r ma c i a b i o t e c h.tt); l~<fc 

fe«l::<ftflltt$:c AM 

5 y HIB?Ufr t,^7Ky k^9t K*SHt^.r-**JI £ LTS^tSCi: 
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*mm&ivi*. mummrn e x*&m l t mc ^7x5 k p e f - b o s - 

Z3^—Jf^Z2—hCtz9 Gfryis— 9 3-EBN A$fflflS (1 x 1 O 4 *ffl 

flS/Oxvu) £1MU 1 ■09*<£«MIEJto3l (F.cs) — 
■?;Hgtfe (DM EM) 4»1?-t!SfeJS#m< h7 ^7i^ va ( L I P O F 

EC T AM I N E 2 0 OO ; G I B C O B RLft) $ffll^t, fflBlfflliaiC^ 
7^ 5 Kp E F — B O S — N AXtt^7X 5 Kp E F - B O S (=J > KP— JUffl 
6$£*^£ — ) 0 0 1 n g i: p C RE-Iu b^)- (C LON T E CH 
J±) 5 n g fc^ae^X-Lfci l^iXL^ II^18~2 0^m^ 

{b^ife) 'fetoSU 5 %C O ^#?ET. 3 7 °CT? 5 ^ 6 >+a^- hifc, 

i/^P) S^li^i (M L 3 0 0 O m i c r o t i t e r p I a t e I u 
mi no me t e r ; D y n a tech La bo r. a to r i e.stt) lll v 

-^ii^^ipM^ -mm wm^om -2— < tf u v >- 4 ju * 

ij-H> Vx— h (LT - 1 ZOO 5 9 51 9 ; L a b o T e s t tt) 4 
ft^V'A- hCDECsofilli, 3 2 jtf Mtfcofc. 

2 4^^U- hlCM IN6tt (2 x 1 0 5 HBfl&) £fi»U . 1; 0% F PSf 

mpMEM#x*2nmi£m^tz 0 m?x, ts«j£"»3i ufc* v . krb-hepe 

S ( 1 4 Ommo l/L-N a C I , 3. 6mmo I XL — KC I ., 0. 5mm 
o l/L-NaH 2 P O 4 , 0. 5 mm o l/L-MgS 0 4 . 1 • 5 mm p. I / 
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L — C a CI 2, T O mm o I X L — H e p o s. 2mmo I /L-Na H CO 3, 
O. 1 %B S A. p H 7 . 4) -egfelV 2. 8mmb I / L^l/a-^tKR 
B — H E P E S (1 m l ) £Jjn 5 % C O 2 #ST, 3 7 °CT? 3 O ~ 6 Oflfal 

^tert. 2- (eu 4— f if ;u ft'Oyx^ h$2. 8m 

m o I X \- XI* 16. 8 mm o I / L ^Ua-X tfi K R B — H E P E S 

L fc 2 - ( tf U v >- 4 - >T ^U) If/b ft / <> ;, ;i- bjgjfcO. 5 m I £flD 

Ti.^ 5%CO z #ffT, 3 7°Ct? 2 0^ra1-r>^-3.K— >Lfc. cKD±Jt$-f > 

^-ofts&v 2- (tfue?>— 4— <vu) x^u ^ *^>vx— >^&f::«fcy % 

2 . 8 mm 6 I / L ^Ua-^#fiTCl* Y >7. «J >^*(*^ o fe*<. 

1 6 . 8 mm o I X L tfjfea — XffttTTftt-f >X '/ ^^S*^^ UTlVfco 

tot. 2- (tfUS>>-4->f^) x^/u ft/^yi?- M** ' 

2- <eu i?>-4— rju) x^/t ^^-«<>vfx— -kgtrtaxiM?: 

T?#&*Lfc?£<5 3 oo)X7 U — -><7~*£^!K&l*K 1 oo-(b^#ifqpt^c*4 2 
— ( t° 'j 4 — W iU)-x ,f^kl/i- fe&l^tt0>3^&%3§i>-fe. 

^0>M^ HlTf^k-a-^^^ y. 2 8 *lrim b I /^3^#«Ftli>f 
>X «j >^Ml±liML^*> o fc*<. 16. 8 mm o I / L^l/D-X#STt' 

HlfiH 9 : S O 5 >v Kft t*G K =b v K£JFlLxfemE|gP tt.:fitetttfr 

S D^ h (4 316$ ; -7 UTtt) I*. -Sftffe&^-tK ^□-X2 g/k 
g ^P^Lfco fcfc\ 5 ^BiTl-v 2 - ( fcf ' J i»- 4 ~>f 

;U) X^;l/ ft^yyx-h (LT-1 Z 00595 1 9) rOOmg/ 
kg^I«# (i. P. ) LtZo OflfllL 3 0m 6 
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lfamte(»M%.iat. J&;^ to. 33mol/ Li§J&itt& £ £ jl£ (Jfil& : O .... 
3 3 mo I / L j&i&m&= 1 : 10) L tz&* jt/O^St (3 0 0 0 x g , 10 # 
ft. 4°C) lfcJ:M€mvfc« »U>gtfl)3»£tli, ito^^it'O 

(3 oo o x gl 1 o^ra. 4°o Ltz±mm&mi*tzo iieiQij 

X U >Sfta>9l£l=l&; S -'f >XV >7 ^t-f i/^rA ( Ame r s ha 

r*j =j>kp— ;nr[f fcfr 2- (tfue?>-4-~ou) x^/u * 

o o^g/k gg^*y, ^i/3-xgit3 o&Mfiatfci;:&i*-c« jfom* 

aMttc&t*'C\- 2- (eu i»-4-<;i/) x^;u ffO'/l-h 1 0 Om 
V ^o^v ^^?^S U7 f M-fctv-Cs 2 - ( t°»J -p>- 4 -<7U) X^U ^ 
%.tZ* GK (Go t o-Ka k i 2 a k i ) 7^> K^U>Wi2l 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co., Ltd. 

<120> Method for screening agents for the treatment of diabetes 
<130> Y0128PCT-659 

• ■ 

<150> JP 2000-367349 
<151> 2000-12-01 

<150> JP 2001-243841 
<1 51 > 2001-08-10 

<160> 26 

<210> 1 
<211> 1008 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (1008) 

<400> 1 

atg gaa tea tct ttc tea ttt gga gtg ate ctt get gtc ctg gec tec 48 
Met Glu Ser Ser Phe Ser Phe Gly Val lie Leu Ala Val Leu Ala Ser 
1 5 10 15 

etc ate att get act aac aca eta gtg get gtg get gtg ctg ctg ttg 96 
Leu lie He Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 
20 25 30 

ate cac aag aat gat ggt gtc agt etc tgc ttc ace ttg aat ctg get 144 
He His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 
35 40 45 

gtg get gac acc ttg att ggt gtg gec ate tct ggC eta etc aca gac 192 
Val Ala Asp Thr Leu He Gly Val Ala lie Ser Gly Leu Leu Thr Asp 
50 55 60 

eag etc tec age cct tct egg ccc aca cag aag acc ctg tgc age ctg 240 
Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 
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egg atg gca tit gtc act tec tec gca get gec tct gtc etc acg gtc 288 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg ate ace ttt gac agg tac ctt gee ate aag cag ccc ttc cgc 336 
Met Leu Me Thr Phe Asp Arg Tyr Leu Ala lie Lys Gin Pro Phe Arg 
100 105 110 

tac ttg aag ate atg agt ggg ttc gtg gec ggg gee tgc att gee ggg 384 
Tyr Leu Lys He Met Ser Gly Phe Val Ala Gly Ala Cys He Ala Gly 
115 120 125 

ctg tgg tta gtg tct tac etc att ggc ttc etc cca etc gga ate ccc 432 
Leu Trp Leu Val Ser Tyr Leu He Gly Phe Leu Pro Leu Gly He Pro 
130 135 140 

atg ttc cag cag act gee tac aaa ggg cag tgc age ttc ttt get gta 480 
Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe A|a Val 
145 150 155 160 

ttt cac cct cac ttc gtg ctg ace etc tec tgc gtt ggc ttc ttc cca 528 
Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 
165 170 175 

gee atg etc etc ttt gtc ttc ttc tac tgc gac atg etc aag att gee 576 
Ala Met Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys He Ala 
180 185 190 

tec atg cac age cag cag att cga aag atg gaa cat gca gga gee atg 624 
Ser Met His Ser Gin Gin lie Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

get gga ggt tat cga tec cca egg act ccc age gac ttc aaa get etc 672 
Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 
210 215 ~ 220 

egt act gtg tct gtt etc att ggg age ttt get eta tec tgg ace ccc 720 
Arg Thr Val Ser Val Leu lie Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 



ttc ctt ate act ggc att gtg cag gtg gee tgc cag gag tgt cac etc 768 
Phe Leu He Thr Gly He Val Gin Val Ala Cys Gin Glu Cys His Leu 
245 250 255 

tac eta gtg ctg gaa egg tac ctg tgg ctg etc ggc gtg ggc aac tec 816 
tyr Leu Val Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
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260 265 270 

ctg etc aac cca etc ate tat gee tat tgg cag aag gag gtg cga ctg 864 
Leu Leu Asn Pro Leu He Tyr Ala Tyr Trp Gin Lys Glu Val Arg Leu 
275 280 285 

cag etc tac cac atg gec eta gga gtg aag aag gtg etc acc tea ttc 912 
Gin Leu Tyr His Met Ala Leu Gly Val Lys Lys Val Leu Thr Ser.Phe 
290 295 300 

etc etc ttt etc teg gec agg aat tgt ggc cca gag agg ccc agg gaa 960 
Leu Leu Phe Leu Ser Ala Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
305 310 315 320 

agt tec tgt cac ate gtc act ate tec age tea gag ttt gat ggc taa 1008 
Ser Ser Cys His He Val Thr He Ser Ser Ser Glu Phe Asp Gly 
325 330 335 



<210> 2 
<211> 335 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Glu Ser Ser Phe Ser Phe Gly Val He Leu Ala Val Leu Ala Ser 

1 5 10 15 

Leu He He Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 

20 25 30 

He His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 

35 40 45 

Val Ala Asp Thr Leu He Gly Val Ala He Ser Gly Leu Leu Thr Asp 

. 50 '•*'>' ■ 55 ■ -, 60 

Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 

85 90 95 

Met Leu He Thr Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Phe Arg 

100 105 110 

Tyr Leu Lys He Met Ser Gly Phe Val Ala Gly Ala Cys He Ala Gly 

115 120 125 

Leu Trp Leu Val Ser Tyr Leu lie Gly Phe Leu Pro Leu Gly He Pro 

130 135 140 

Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
145 150 155 160 

Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 
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<210> 3 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificial ly synthesized 
primer sequence 

<400> 3 

aaaatctaga atggaatcat ctttctcatt tg 32 

<210> 4 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 
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<400> 4 

cggctctaga ttagccatca aactctgagc tgg 33 



<210> 5 

<211> 23 ' . - 

<212> DNA 

<213> Homo sapiens • 
<400> 5 

gggctgcttg atggcaaggt acc 23 



< 210> 6 ■' 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 6 

ctgcggagga agtgacaaat gcc 23 



<210> 7 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 7 

ggagctttgc tctatcctgg acc 23 

<210> 8 '"■ 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 8 

acctctacct agtgctggaa egg 23 



<210> 9 
<211> 390 
<212> DMA. 
<213> Homo sapiens 



<400> 9 
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ctgaggactg aaaagagagg gtgagtaatt cttcatgacc tgtaggatcc caaagatggc 60 
gacctgccag cctggactgc cagcgaaggc cagaatcgtg ctgtagctct gaacccacag 120 
ctcctctgcc cctggcccat gagaatttca gctggagaga tagcatgccc tggtaagtga 180 
agtcctgcca cttcgagaca tggaatcatc tttctcattt ggagtgatcc ttgctgtcct 240 
ggcctccctc atcattgcta ctaacacact agtggctgtg gctgtgctgc tgttgatcca 300 
caagaatgat ggtgtcagtc tctgcttcac cttgaatctg gctgtggctg acaccttgat 360 
tggtgtggcc atctctggcc tactcacaga 330 



<210> 10 
<211> 223 
<212> DNA 

<213> Homo sapiens 
<400> 10 

ctgtggctgc tcggcgtggg caactccctg ctcaacccac tcatctatgc ctattggcag 60 
aaggaggtgc gactgcagct ctaccacatg gccctaggag tgaagaaggt: gctcacctca 1 20 
ttcctcctct ttctctcggc caggaattgt ggcccagaga ggcccaggga aagttcctgt 180 
cacatcgtca ctatctccag ctcagagttt gatggctaag acg 223 



<210> 11 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 11 

gttgatccac aagaatgatg g 21 

<210> 12 1 V* ^ - ] ^^-I'-i- ' ^ •v r :.Vu5:: 

<211> 21 - 

<212> DNA 

<213> Homo sapiens 

<400> 12 

gaggcaatct tgagcatgtc g 21 

<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificial ly synthesized 
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primer sequence 
<400> 13 

aaaatctaga atggagtcat ctttctcatt tgg 33 



<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificial I y synthesized 
primer sequence 

<400> 14 •..••.••.='•. 

aaaatctaga ctagccatcg agctccggc 29 



<210> 15 
<211> 1008 
<212> DNA 
<213> Rattus sp. 

<220> 

<221> CDS 

<222> (1).. (1008) 

<400> 15 

atg gag tea tct ttc tea ttt gga gtg ate ctt get gtc ctg acc ate 48 

Met 'G lu Ser Ser Phe Ser Phe Gly Val lie Leu Ala Val Leu Thr He 
1 5 10 15 

ctt ate att get gtt aat gcg ctg gtg gtt gtg get atg ctg eta tea 96 
Leu lie He Ala Val Asn Ala Leu Val Val Val Ala Met Leu Leu Ser 

.'.'«. 20 25 30 

ate tac aag aat gat ggt gtt ggc ctt tgc ttc acc tta aat ctg gee 144 
lie Tyr Lys Asn Asp Gly Val Gly Leu Cys Phe Thr Leu Asn Leu Ala 
35 1 40 45 

gtg get gat acc ttg att ggc gtg get att tct ggg eta gtt aca gac 192 
Val Ala Asp Thr Leu He Gly Val Ala He Ser Gly Leu Val Thr Asp 
50 55 60 



cag etc tec age tct get cag cac aca cagr aag acc ttg tgt age ctt 240 
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61 n Leu Ser Ser Ser Ala Gin His Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

egg atg gca ttc gtc act tct tct gca gec gec tct gtc etc acg gtc 288 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg att gec ttt gac agg tac ctg gec att aag cag ccc ctc«cgt 336 

Met Leu He Ala Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Leu Arg 
100 105 110 

tac ttc cag ate atg aat ggg ctt gta gec gga gga tgc att gca ggg 384 

Tyr Phe Gin He Met Asn Gly Leu Val Ala Gly Gly Cys lie Ala Gly 
115 120 125 

ctg tgg ttg ata tct tac ctt ate ggc ttc etc cca ctt gga gtc tec 432 

Leu Trp Leu lie Ser Tyr Leu He Gly Phe Leu Pro Leu Gly Val Ser 

130 135 140 

ata ttc cag cag acc acc tac cat ggg ccc tgc acc ttc ttt get gtg 480 

lie Phe Gin Gin Thr Thr Tyr His Gly Pro Cys Thr Phe Phe Ala Val 
145 150 155 160 

ttt cac cca agg ttt gtg ctg acc etc tec tgt get ggc ttc ttc cca 528 

Phe His Pro Arg Phe Val Leu Thr Leu Ser Cys Ala Gly Phe Phe Pro 
165 170 175 

get gtg etc etc ttt gtc ttc ttc tac tgt gac atg etc aag att gec 576 

Ala Val Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys He Ala 
180 : 185 190 

tct gtg cac age cag cac ate egg aag atg gaa cat gca gga gec atg 624 

Ser Val His Ser Gin His He Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

gtt gga get tgc egg ccc cca egg cot gtc aat gac ttc aag get gtc 672 

Val Gly Ala Cys Arg Pro Pro Arg Pro Val Asn Asp Phe Lys Ala Val 

210 215 220 

egg act gta tct gtc ctt att ggg age ttc acc ctg tec tgg tct ccg 720 

Arg Thr Val Ser Val Leu lie Gly Ser Phe Thr Leu Ser Trp Ser Pro 
225 230 235 240 



ttt etc ate act age att gtg cag gtg gec tgc cac aaa tgc tgc etc 768 
Phe Leu He Thr Ser He Val Gin Val Ala Cys His Lys Cys-Cys Leu 
245 250 255 
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tac caa gtg Ctg gaa aaa tac etc tgg etc ctt gga gtt ggc aac tec 816 
Tyr Gin Val Leu Glu Lys Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
• 260 265 270 

Ctg etc aac cca etc ate tat gee tat tgg cag agg gag gtt egg cag 864 
Leu Leu Asn Pro Leu He Tyr Ala Tyr Trp Gin Arg Glu Val Arg Gin 
275 280 285 

cag etc tgc cac atg gcC ctg ggg gtg aag aag ttc ttt act tea ate 912 
Gin Leu Cys His Met Ala Leu Gly Val Lys Lys Phe Phe Thr Ser He 
290 295 300 

ttc etc ctt etc teg gec agg aat cgt ggt cca bag agg acc cga gaa 960 
Phe Leu Leu Leu Ser Ala Arg Asn Arg Gly Pro Gin Arg Thr Arg Glu 

305 " : 310 315 320 

age tec tat Cac ate gtc act ate age cag ccg gag etc gat ggc tag 1008 
Ser Ser tyr His He Val Thr He Ser Gin Pro Glu Leu Asp Gly 

3 325 " 330 335 



<210> 16 
<211> 335 
<212> PRT 
<213> Rattus sp. 

<400> 16 

Met Glu Ser Ser Phe Ser Phe Gly Val Tie Leu Ala Val Leu Thr lie 

1 5 10 15 

Leu He lie Ala Val Asn Ala Leu Val Val Val Ala Met Leu Leu Ser 

^<>- ' • -20---; * -y ■ ■■■■ 25 30 ■ ' ,: . ••.>' 

He Tyr Lys Asn Asp Gly Val Gly Leu Cys Phe Thr Leu Asn Leu Ala 

35 40 45 

Val Ala Asp Thr Leu He Gly Val Ala He Ser Gly Leu Val Thr Asp 

50 55 60 

Gin Leu Ser Ser Ser Ala Gin His Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 

85 90 95 

Met Leu He Ala Phe Asp Arg Tyr Leu Ala lie Lys Gin Pro Leu Arg 

100 105 110 

Tyr Phe Gin He Met Asn Gly Leu Val Ala Gly Gly Cys He Ala Gly 

115 120 125 

Leu Trp Leu lie Ser Tyr Leu lie Gly Phe Leu Pro Leu Gly Val Ser 
130 135 140 
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